The aim of the present study is to investigate the effect of exchange rate volatility as well as some important explanatory variables on Pakistan's bilateral import from her major trading partner countries: USA, UK, Japan, Saudi Arabia, UAE, Germany and Kuwait-during 1982Q1 to 2008Q2. The study has two main objectives: first is to examine whether bilateral import elasticities are significantly different among external suppliers. If this is true, the different policies for each trading partner should be prepared and implemented instead of a single trade policy to decrease imports and ultimately improve trade balance. Second objective is to fill the research gap about the said issue particularly for developing countries. The results suggst that income elasticities are all significant but different in magnitude and exchange rate volatility is negative and statistically significant for Pakistan's bilateral import from UK in the long run.
Introduction
Many empirical studies investigated the impact of exchange rate volatility on international trade flows. The main perception following these studies is that an increase in exchange rate volatility tends to generate uncertainty which may have a negative impact on trade flows. In contrast to previous work, which is primarily concerned with exports, the current study tends to estimate the impact of exchange rate volatility on demand for bilateral imports for Pakistan, using bilateral import data from major external sources of Pakistan. Pakistan has been facing massive trade deficit for the several decades as the imports have been growing much faster than the modest growth of exports. During the last decade domestic demand expanded because consistent economic growth increased the level of investment in due course increased the country's imports demand. Long-term economic growth of Pakistan depends on the imports of capital, machinery and petroleum products that speed up economic productivity. With the structural change in Pakistan, the share of imported capital goods, machinery and industrial raw materials are continuously increasing. However, the effectiveness of any country's import policy mostly depends on the magnitude of import elasticities with respect to income, price, exchange rate and volatility of exchange rate, but the current policies will not be more effective unless they have ability to meet the various import elasticities of major suppliers' countries. Therefore main objective of the present study is to examine whether bilateral import elasticities are significantly different among external suppliers. If this is true, the different policies for each trading partner should be prepared and implemented instead of a single trade policy to decrease imports and ultimately improve trade balance. For policy perspective, it is important because trade policies based on aggregate import elasticities might be deceptive, if bilateral import elasticities are different from those of aggregate import demand model. The objective of the present study is to investigate the effect of exchange rate volatility on Pakistan's bilateral import from her major trading partner countries-USA, UK, Japan, Saudi Arabia, UAE, Germany and Kuwaitduring 1982Q1 to 2008Q2. The selection of the countries is justified by the fact that Pakistan's imports from these countries comprise a significant portion of its total imports to the developed world. In 1982, Pakistan's imports from effect on imports of Pakistan, Philippines, Singapore and South Africa. A recently published study Alam (2009) estimated the effect of exchange rate volatility on imports demand in Pakistan using real gross domestic income as domestic demand, real effective exchange rate as a measure of external competitiveness and exchange rate volatility as a measure of risk. By employing VAR & VECM approach, study found that exchange rate volatility has negative and significant effect on Pakistan's imports demand for the period of 1980Q1 to 2005Q4. A more recent study Alam and Ahmed (2010) investigated the effect of exchange rate volatility on aggregate imports demand using real gross domestic income, relative price of imports, real effective exchange rate and exchange rate volatility, by employing ARDL approach covering the period 1982Q1 to 2008Q2; found that exchange rate volatility has negative but insignificant effect on aggregate imports demand in Pakistan. The majority of studies use time series analysis, based on aggregate trade flows. Only few studies found that investigated the impact of exchange rate volatility on bilateral imports. Cushman (1986) found mixed results concerning the impact of exchange rate volatility on US import demand using bilateral time series data for the major trading partners of the USA. Caporale and Doroodian (1994) used monthly data for the period 1974-92; they found that exchange rate volatility has a significant negative effect on US imports from Canada. McKenzie and Brooks (1997 and ) also included exchange rate volatility variable into import demand function for both Australian and German trade flows to United States America. For the Australia to US trade, they found a significant but weak relationship between volatility and trade. Mckenzie (1998) investigated the impact of exchange rate volatility on Australian bilateral export and import to USA, Japan, Germany, Hong Kong, New Zealand, Singapore and the UK for the period 1988Q1 to 1995Q4. It also estimated the impact of exchange rate volatility on Australian sectoral export and import. Mckenzie (1998) found that out of fourteen bilateral import equations eight provided a positive and six negative coefficients on exchange rate volatility variable, and none of them is statistically significant, while aggregate import equation provided a negative and significant coefficient on exchange rate volatility.
Theoretical Consideration and Model Specification
To investigate the impact of volatility in the exchange rate, a bilateral import demand function for Pakistan from the major sources of imports could be specified as:
Where:
M it
Real bilateral import demand for Pakistan to country i at time t.
Y t
Real Income or real gross domestic product of Pakistan at time t, expected sign is positive, because increase in real income, increases domestic demand for imports.
PRM it
Relative price of imports at time t proxies as Pakistan's unit value index of imports (UVIM) divided by the Pakistan's CPI (expected sign negative)
REER t
Real Effective Exchange rate at time t (expected sign +) V t Real Effective Exchange rate volatility indicator at time t. However, the effect of exchange rate volatility is ambiguous, depending on traders' attitude to risk. If traders are risk-neutral, uncertainty in exchange rates may be an additional opportunity to increase profits and thereby enhances overall trade flows. On the other hand, if traders are risk-averse, the risk due to exchange rate uncertainty is an additional cost, which will tend to depress overall trade volumes.
u t Stochastic error term with usual properties of white noise.
Empirical Framework:
It is important but not necessary to determine the stationarity properties of time series before proceed with the ARDL analysis. This study employed both the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests to determine the order of integration for all the series. The Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests are now well known and widely used; therefore there is no need to explain the mechanism of these tests.
Autoregressive Distributed Lag (ARDL) Bound Testing Approach
In the present study, the long-and short-run dynamic relationships between Pakistan's bilateral imports and real effective exchange rate volatility are estimated by using the relatively new ARDL bound testing approach was popularized by Pesaran and Pesaran (1997) . The ARDL has numerous advantages (Note 2) First, it is different from the most widely used method for testing cointegration, the ARDL approach could be applied regardless of the stationary properties of the variables under consideration and allows for inferences on long-run procedures. In other words, this procedure can be applied independently of whether the series are I(0), I(1), or fractionally integrated (Pesaran and Pesaran 1997; and Bahmani-Oskooee and Ng, 2002) , Thus avoiding problems resulting from non-stationary time series data (Laurenceson and Chai,2003) . Second, the ARDL model takes sufficient numbers of lags to capture the data generating process in a general-to-specific modeling framework (Laurenceson and Chai, 2003) . It estimates (p+1) k number of regressions in order to obtain optimal lag-length for each variable, where p is the maximum lag to be used, k is the number of variables in the equation. Finally, a dynamic error correction model (ECM) can be derived from ARDL through a simple linear transformation (Banerjee et al. 1993) . The ECM integrates the short-run dynamics with the long-run equilibrium without losing long-run information. To illustrate the ARDL modeling approach, the following simple model is considered:
Where y t , x t and z t are three different time series; e t is a vector of stochastic error terms; and α, , and  are the parameters. For the above equation, the error correction version of the ARDL model is given by:
The first part of equation (3) with ,  and  represents the short run dynamics of the model whereas the second part with λ is represents the long run relationship. The null hypothesis of no co-integration in the long run relationship is defined by Ho:  1 = 2 =  3 = 0, is tested against the alternative of Ha:  1 ≠ 2 ≠  3 ≠ 0, by the means of familiar F-test. However, the asymptotic distribution of this F-statistic is non-standard irrespective of whether the variables are I(0) or I(1).
ARDL Model Testing Procedure
The ARDL model testing procedure starts with conducting the bound test for the null hypothesis of no co-integration. The calculated F-statistic is compared with the critical value tabulated by Pesaran and Pesaran (1997) or Pesaran et al. (2001) . If the test statistic exceeds the upper critical value, the null hypothesis of no long-run relationship can be rejected regardless of whether the underlying orders of integration of the variables are zero or one. Similarly, if the test statistic falls below a lower critical value, the null hypothesis is not rejected. However, if the sample test statistic falls between these two bounds, the result is inconclusive. When the order of integration of the variables is known and all the variables are I(1), the decision is made based on the upper bound. Similarly, if all the variables are I(0), then the decision is made based on the lower bound. The ARDL method estimates (p+1) k number of regressions in order to obtain optimal lag length for each variable, where p is the maximum number of lag to be used and k is the number of variables in the equation. The model can be selected using the model selection criteria like Schwartz-Bayesian Criteria (SBC), Akaike's Information Criteria (AIC), Hannan Quinn Information Criteria (HQIC) and R-bar square Criteria. In the second step, the long run relationship is estimated using the selected ARDL model. When there is a long run relationship between variables, there exists an error correction representation. Therefore, in the third step, the error correction model is estimated. The error correction model result indicates the speed of adjustment back to the long run equilibrium after a short run shock.
Data
The empirical investigation is carried out with quarterly data on bilateral aggregate real imports, from each external source, over the period between 1982Q1 and 2008Q2 for 7 major importing countries: USA, UK, Japan, Germany, Saudi Arabia, Kuwait and UAE. . Furthermore, all of the series are transformed into natural log form. Log transformation can trim down the problem of heteroskedasticity because it compacts the scale in which the variables are measured, thereby reducing a tenfold difference between two values to a twofold difference (Gujarati, 1995) . The variables are constructed as follows: Real bilateral imports: The bilateral import data are expressed in constant US dollars; and deflated by the country's import price deflator (unit value index of imports) to generate real bilateral imports. Real Domestic income: The nominal gross domestic product expressed in constant US$ for base year 2000, deflated by consumer price index to generate real gross domestic product of Pakistan. Relative price index of import: Relative price index of import (RPIM) is the ratio of unit value index of imports (UVIM) to each trading partner's consumer price index (CPI).
positive and significant for Saudi Arabia and United Arab Emirates, implies that depreciation of local currency reduces imports from Saudi Arabia and United Arab Emirates. The elasticity of real effective exchange rate is negative and significant for Germany, implies that depreciation can not reduce the imports from Germany. The long run results for bilateral import of Pakistan from major source countries, suggest that there is evidence to exist the significant adverse effect of real effective exchange rate volatility on bilateral imports of Pakistan in case of only United Kingdom. The long run elasticities of real effective exchange rate volatility with respect to Pakistan's bilateral imports are negative but insignificant in case of United States of America and Japan, implies that real effective exchange rate volatility may caused to reduce imports from USA and Japan. The long run elasticities of real effective exchange rate volatility with respect to Pakistan's bilateral imports from Germany, Saudi Arabia and United Arab Emirates are positive but insignificant and the magnitudes of elasticities are very small implies that volatility of real effective exchange rate may not decrease bilateral imports from these countries. To summarize the long run elasticities, the present study shows that real gross domestic product of Pakistan is positively related to real bilateral import demand in case of four out of six source countries. The result shows that income elasticities are greater than and close to one, in case of Japan and Germany, but less than one in case of USA and UK, while in case of Saudi Arabia and United Arab Emirates elasticities are negative. Bilateral income elasticities of USA, UK, Japan and Germany are consistent with bilateral income elsticities estimated by Akhtar and Malik (2000) . This implies that bilateral imports of Pakistan from USA, UK, Japan and Germany are growth driven.
Short run Causality Hypothesis Testing
After exploring the long run association between Pakistan's bilateral imports and its determinants under consideration, the study now proceed to short run causality hypothesis on error correction mechanism (ECM). The results of the short-run dynamic models for the selected countries are demonstrated in table 5. The highly significant error correction terms (ECT) further confirms the existence of a stable long run relationship (See Banerjee et al, 1993) . The estimated coefficients of the error correction term (ECT) of all the countries are negative and highly significant at 0.01 marginal level, implying that part of the changes in imports represents an adjustment to its last-period deviations from its long-run steady-state equilibrium, so that the time paths of these variables do not diverge in the long run. The dynamic short run causality among the relevant variables can be obtained by using Wald test to restrict the coefficient of the variables with its lags equal to zero. If the null hypothesis of no causality is rejected, then it is concluded that relevant variables Granger-caused imports demand. If the number of lags included in the model is 0 or 1, the estimated t-statistics shows the short run causality evidence. The present study found that real gross domestic product of Pakistan is significantly caused imports demand from USA, UK, Japan and UAE, while it do not cause bilateral import demand from Germany and Saudi Arabia in the short run. However the ratio of the relative price and real devaluation are Granger caused bilateral import demang from Japan, Germany, Saudi Arabia and UAE in the short run, where as real effective exchange rate volatility Granger caused bilateral import demand only from UK and Japan in the short run. Further, the diagnostic tests reject some noticeable econometric problems. Test for normality confirms residual normality in most of the cases and ARCH test rejects heteroscadasticity in the disturbance term at 1 percent level of significance in most of the cases. The Ramsey's RESET test passes the specification of functional form for the estimated model at 5 percent level of significance for most cases. However, the LM test results indicate that there exists serial correlation in the residuals for two out of six cases of bilateral imports. "The ARDL model has been shown to be robust against residual autocorrelation. Therefore, the presence of autocorrelation does not affect the estimates" (Laurenceson and Chai, 2003, p. 30) .
Concluding Remarks
The dynamic relationship between bilateral import demand for Pakistan and exchange rate volatility as well as some important explanatory variables with seven major trading partners' countries, namely United States, United Kingdom, Japan, Saudi Arabia, Germany United Arab Emirates and Kuwait, has been examined. The ARDL bound testing appraoch suggest a stable long run relationship among selected explanatory variables over the sample period for Pakistan's bilateral imports from each of its chosen source countries except from Kuwait. The income elasticities of imports are positive and highly significant in four out of six cases which suggest that Pakistan's bilateral import demand is growth driven. The income elasticities for bilateral imports are more elastic than income elasticity for aggregate imports (Alam, 2009; Alam and Ahmed, 2010) , which indicates that as real income growth occurs in Pakistan, it demands more imports from USA, UK, Japan ang Germany to accelarate its growth process. The result shows that relative price elasticities for bilateral imports significantly and positively effects bilateral imports from Saudi Arabia and United Arab Emirates, suggesting that import of essential goods do not decrease by increasing import price. The general consensus indicates that depreciation would have contractionary effect in the long run in most of the economies. The present study also confirm this consensus in case of bilateral imports from Saudi Arabia and UAE, which shows that devaluation has significant contractionry effects on Pakistan's bilateral imports. However, elasticity of devaluation is insignificant in case of USA, UK and Japan, that implies devaluation may not reduce import demand from USA, UK and Japan to Pakistan, because USA, UK and Japan are major importers of capital goods for Pakistan. Contrary to the theoretical expectations, the results further displys the fact that in spite of depreciation Pakistan's bilateral imports from Germany could not reduce. The result further suggsts that exchange rate volatility reduces the demand for Pakistan's bilateral import from UK, and may reduce bilateral imports from USA and Japan in the long run. The long run bilateral elsticities for exchange rate volatility greater than long run aggregate elasticity for exchange rate volatility in case of USA, UK and Japan (Alam and Ahmed, 2010) . This suggests that aggregation of data may dilute any possible relationship. The short run causality analysis of ARDL demonstrates that exchange rate volatility causes demand for Pakistan's imports from UK and Japan significantly in the short run. For remaining countries real effective exchange rate volatility does not affect demand for Pakistan's bilateral imports in the short run. The short run income elasticities displys that increase in real growth in Pakistan causes bilateral imports in case of four out of six exporting countries. Finally, for policy makers, different elasticities of bilateral import demand function estimated in the present study suggests that to reduce the trade deficit, a single trade policy is not too effective. Policy makers should make separate policies for different trading partner, according to their trade relations with Pakistan and in the light of present analysis. Figures in parenthesis are t-statistics. *, ** and *** denote that significant at 1%, 5% and 10% level respectively. 
